The acceptability of existing and potential future aviation taxes in the United Kingdom is explored using a focus group methodology. Focus group participants preferred an independently managed and accountable trust fund to use aviation tax for environmental improvements over the current Air Passenger Duty system. In terms of where additional aviation tax revenues should be spent, there was greatest support for improving United Kingdom surface transport and developing aircraft technology. Participants were tentatively supportive of the European Union Emission Trading Scheme, although would like to see companies within the scheme striving for maximum carbon reductions.
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Introduction
This paper presents findings from a series of focus groups relating to current and future aviation taxes in the United Kingdom. The qualitative case study, at a national United Kingdom level, examines public engagement on aviation taxes. Taxes on aviation may be purely revenue raising or seek to internalise some of the external costs of aviation. Research suggests that aviation makes an important contribution to the economy (York Aviation, 2004; Cooper and Smith, 2005) . Airport expansion can be justified to support economic prosperity, but it is also acknowledged that the transport sector, including aviation, should meet its full environmental costs (Eddington, 2006) . Emissions from aviation growth will result in the sector taking an increasingly significant proportion of any carbon budget (Anderson et al, 2007 ).
An international agreement, developed in Kyoto in December 1997, set a legally binding target for the United Kingdom to reduce greenhouse gas emissions, to 12.5% below 1990 levels by -2012 (Department for Environment, Food and Rural Affairs, 2005 . The United Kingdom is set to meet the Kyoto targets, partly due to manufacturing decline and changes in the energy sector 'dash for gas'
1 , but increases in road transport and aircraft emissions are of concern 2 . International aviation (along with shipping) is currently excluded from international agreements that set targets for cutting greenhouse gas emissions. This is due to the absence of an internationally agreed methodology for allocating these emissions at the national level.
International aviation is also not included in United Kingdom domestic targets, such as the 60% reduction carbon emissions planned for 2050 (HM Government, 2007) . The aviation sector's contribution to climate change is expected to increase substantially over coming decades. "Green taxes" are one way of restraining demand (and emissions), and encouraging uptake of cleaner technology. For a discussion on the national aviation taxes applied across a range of countries, see Keen and Strand (2007) , who also recognise that competition between nations regarding domestic airlines and airports and the tourism industry influence tax levels.
Government estimates suggest that the forecast growth in United Kingdom Other research suggests that carbon emissions from aviation in the United Kingdom could be much higher, for instance with a range of between 29.8 and 44.4 MtC in 2050 (Owen and Lee, 2006) . Aviation produces other non-carbon emissions 3 , which also impact upon on climate change, although the effects are less well understood and difficult to account for. To assist in the estimation of various activities (not just aviation) on climate, the concept of radiative forcing is utilised 4 .
The overall aim of the focus groups was to deepen understanding of the acceptability of existing and potential future aviation taxes.
3 Non-carbon emissions include water vapour, which cause condensation trails (or contrails) and cirrus cloud at altitude; nitric oxide (NO) and nitrogen dioxide (NO2), together called NOx, which can form ozone; soot and sulphate particles, known as particulates; methane; and sulphur oxides, carbon monoxide, hydrocarbons and radicals like hydroxyl. 4 A radiative balance exists between absorption and reflection of solar energy. Where a human activity (or an activity without human involvement) alters greenhouse gases or particles this activity results in a radiative imbalance. This imbalance cannot be maintained for long and the climate system adjusts to restore the radiative balance. The global, annual, average radiative imbalance caused by human activity is radiative forcing. Review identifies the growing contribution air travel is making to greenhouse gas emissions, and supports using market forces to regulate these. The report recognises that there is potential for efficiency gains within the aviation industry, through improved air transport management and aircraft design, but at present there is no prospect of technology switching (although biofuels, and possibly some hydrogen or electric vehicles could have some impact for surface transport, technology breakthroughs are unlikely in the aviation sector).
There is ongoing research exploring the feasibility of synthetic fuels, biofuels 5 Although politically influential, the Stern Review has led to a range of detailed critiques. Examples include Dasgupta (2007) , which criticises the assumed parameter values and model specification, and Tol (2006) In 
A focus group approach
Focus groups are a qualitative research method, defined as "a group of individuals selected and assembled by researchers to discuss and comment on, from personal experience, the topic that is the subject of the research" (Powell et al, 1996, p199) . They provide a forum for participants to share their attitudes, feelings and beliefs and perhaps reach a consensus on a topic.
Evidence show that a preferable focus group size involves 6-8 participants plus the moderator(s), although they can work successfully with between four and 15 people (Gibbs, 1997) .
Designed to imitate everyday group discussion, focus groups provide researchers with "the opportunity to observe a large amount of interaction on a topic in a limited period of time" (p 8, Morgan, 1997a) . It is accepted that participants will have set and malleable opinions, some of which will develop and shift during the focus group process (Litosseliti, 2003) . The opportunity to see how this occurs is a strength of the method. However, group dynamics influence results; there is likely to be tendency towards conformity and perhaps also polarisation, where more extreme views are expressed in a group setting.
Both of these factors can make it difficult to distinguish between the individual and group view.
Furthermore, focus groups are not in a naturalistic social setting; findings need to be considered in context. Results will be influenced by the presence of the moderator, their position and the extent to which the discussion is guided, though, arguably this would be greater in individual interviews (Morgan, 1997a) . While focus groups can encourage participants to censure what they say, the method also provides an environment which encourages individuals to disclose information. With few exceptions (e.g. observation), methods which assess individual (or group) attitude and behaviour, both quantitative and qualitative, are subject to the limitation of how this transfers into 'real life' action.
During March 2007, an independent sample of participants was recruited onstreet from people in the centre of Loughborough, Leicestershire.
Loughborough is small university town of around 60,000 located in the East
Midlands region of England 6 ; due to the presence of Loughborough University within the town, it has a higher than average proportion of students within the population. East Midlands airport, regional in focus, is the nearest airport to Loughborough; the distance is approximately 10 miles (16 kilometres).
With the intention of having between six and eight people at each of the four focus groups, 40 people were recruited in total across the four focus groups. A financial incentive was provided to each individual participating. Individuals passing recruiters were invited to participate in one of four pre-scheduled focus groups the following week.
Recruitment quotas were set of no more than three students invited to each focus group, and at least three of each sex. These quotas were set in discussion with the client to ensure a sample as representative of the local population as possible within the focus groups. Naturally, such a small sample cannot be representative of the United Kingdom population, a drawback of focus groups.
Focus groups should be located as close to the focus group participants as possible to allow easy access; suitable accommodation should allow for taping of the focus group, and so should be quiet and free from interruption (Morgan, 1997b; Krueger and Casey, 2000) . To enable this, the focus groups were held in a hotel close to the central Loughborough recruitment area.
Each focus group included a moderator and assistant moderator. A moderator facilitates the group, making sure everyone is involved and introducing the topics of discussion. There was also a short, standardised questionnaire survey within each focus group, to gain information on respondent attitudes to the environment, measures to reduce aviation emissions, and their likely behavioural response to price signals. The questionnaire data provides quantitative information to supplement the qualitative focus group data, and proved a useful validation tool. It also differentiates between the individual and group view.
The aim of the research was to ascertain the acceptability of current and potential future aviation taxes. To enable this, the following topic guide was developed:
1. Introduction -their air travel 2. Environmental issues associated with aviation 3. Attitudes towards existing aviation taxes 4. Use of additional revenue from aviation taxes
Future aviation taxes and other measures
To assist with the analysis, the questions were semi-structured according to themes. For concepts that may be difficult for individuals to grasp (APD and EU Emissions Trading Scheme), time was provided for participants to explore these issues, before they were provided with a sheet summarising the measure.
In addition to APD and the EU Emissions Trading Scheme, the following options were also considered in the project: VAT on flight tickets, fuel duty payable on aviation fuel, individual carbon rationing, and frequent flyer taxes.
Direct payment for carbon offsets was not considered to be within the scope of the focus groups as it is not a form of tax. However, use of aviation tax, to invest in measures to offset the carbon created by air travel is considered in the discussion.
It was also hoped that the focus groups would create an environment that encouraged open discussion, thus generating a range of other ideas. Some ideas suggested by the focus groups may not be feasible, but other more interesting ideas might assist the debate on improvements to the aviation tax system.
Composition of the focus groups
There were 27 focus group participants; the numbers split according to each focus group, and by sex (total of 13 male, 14 female) are: All groups, therefore, had the preferred size of between 6 and 8 participants. Table 1 shows the age and status of all focus group participants. Although fairly representative of the population, the composition of the focus groups is younger than the population of Loughborough and the United Kingdom as a whole. This may relate to younger people being more willing to participate in focus groups (perhaps more attracted by the payment). This in turn may bias the results; the younger generation may be more aware of the environmental issues associated with aviation. Of the 27 participants, 23 lived in the town of Loughborough, the remainder in the surrounding villages.
All of the focus group participants had flown before (from the ice-breaker question). Most (20) had flown the previous year, as shown by the questionnaire; three of these could be considered frequent flyers (flown at least four times the previous year). Most flights undertaken by participants the previous year had been for leisure purposes; only three participants had flown for business purposes (two had made one business trip, and one at least five business trips).
Focus group analysis
The analysis has been undertaken systematically according to the focus group themes; data has been used from the focus groups and the questionnaires. As argued by Bloor (2001) , in academic social research a full transcript of each focus group is essential to avoid losing valuable detail, richness, and rigour in analysis. A word-for-word transcription of each focus group was undertaken; direct focus group quotations have been incorporated into the analysis to illustrate the findings.
Environmental issues associated with aviation
An initial question covered benefits and problems associated with aviation, as perceived by the participants. Benefits included the convenience and speed of air travel and the opportunity for new travel destinations. The responses did not concern environmental issues, rather personal inconvenience at airports (especially security) and uncomfortable seating on aeroplanes. In terms of sector contributions to the emissions of greenhouse gases, the second and third focus groups were in agreement about heavy industry making the largest contribution to climate change; the other two focus groups were less sure.
Attitudes towards existing aviation taxes
There was much confusion and a lack of understanding about the nature of the existing aviation tax system. Some of this confusion related to United Kingdom Government messages: they are "encouraging more personal air travel and then trying to stop this flying" (focus group 2). There was general frustration across focus groups that airlines attract you with a low price and only then add tax to the cost; it is particularly difficult when having to pay for multiple flights (e.g. when travelling with children). All of the focus groups wanted transparency in the tax system, value for money, and were critical of the United Kingdom Government. This was particularly the case for focus group 2.
The European Commission have since responded to the "misleading advertising and unfair practices on airline ticket selling websites" (European In terms of improvements, focus group 4 reckoned that more bands could be added to the current APD structure to incorporate distance. Focus group 1 thought that air freight companies should pay for their emissions.
"Why not trial some new freight charges and check the air freight as they are carrying a heavy load and some take 30 to 40 tons out a night, no offence, but they should pay more as they do for fuel as they are in and out all night using the airport." (Focus group 1)
The idea of a Trust Fund was proposed in two of the focus groups. The general public could decide, say through an election, where the aviation tax goes to; the fund would have independent (i.e. not political) management.
Use of additional revenue from aviation taxes
The focus groups and questionnaires examined the acceptability of measures to reduce aviation emissions, and the use of aviation tax to offset global emissions. Offsets were included because the aviation industry is not a closed system in terms of environmental damage and resource use. Whilst it is not fiscal policy to earmark taxes, the visibility, for example, of road tax funding transport infrastructure (referred to in focus group 3) increases acceptability;
this can be contrasted with APD, viewed by many within the focus groups as unacceptable its current form.
From the questionnaire, the three most popular responses (in order) to 'Where should any additional money raised from increased aviation tax go?' were:
'Green' energy (e.g. wind farms, solar panels, energy efficient light bulbs), improving aircraft and aviation technology, and investment in United Kingdom transport infrastructure. All of the responses are shown in Table 2 .
A further question had more of an emphasis on measures to reduce carbon emissions from aircraft. The most popular response to measures was to 'improve aircraft efficiency'; all participants were supportive of this measure.
A full list of responses to the measures is shown in Figure 1 .
Long-term carbon reduction measures
Long-term carbon reduction measures to reduce the environmental impacts of aircraft, either in the United Kingdom or abroad, were discussed within the focus groups. Such projects included improving aircraft and aviation technology and design, aviation research, and investment in United Kingdom transport infrastructure (must be United Kingdom based). Across all focus groups United Kingdom surface transport came up as an issue.
The United Kingdom railway system was remarked as the "worst in Europe for being on time and cleanliness" (focus group 2); contrasting with good examples in mainland Europe and Japan. Improvements to the railway system included making rail pricing more competitive with air fares and developing a high speed rail system. The third focus group had an emphasis on the role of aviation research and improving aircraft technology. There was a feeling that "something should be done", and that "if there is a solution for cars, there should be for planes". As an associated measure, the first and third focus groups put forward improvements in aircraft capacity. They proposed that flights be combined to ensure aeroplanes fly with a higher capacity and less fuel waste; perhaps airlines should meet an occupancy rate before flying (although it was acknowledged that airlines need to keep to their designated timetable).
"But I think running flights half empty, you've got to sort of question it really, is it really worth doing it and I think airlines like Ryanair and easyJet are good in the sense they get the load up on the aircraft and if they recognise that the routes not working then they take it away but they're the ones that contribute to a massive growth in air travel cause we all want to get away for £5 return." (Focus group 3) 
Short-term carbon reduction measures to offset environmental impacts
A number of carbon reduction projects (short-term) to offset the environmental impacts of aircraft, either in the United Kingdom or abroad, were presented to participants: planting trees, improving degraded areas, and 'green' energy (e.g.
wind farms, solar panels, energy efficient light bulbs). There was general agreement in favour of these measures, particularly the 'green' energy measures. Often when 'green' energy is mentioned, participants would like more wind turbines, but recognise people tend to complain about them because of visual pollution. Help for households to implement green energy (e.g. solar panels), both in terms of awareness and financial assistance, was stressed in one of the focus groups.
Other short-term carbon reduction measures
The first focus group had more of an emphasis on the moral implications of climate change, and the impact upon developing countries. This focus group also seemed to have the most 'green' participants. Money from aviation tax should be put towards relieving poverty in developing countries as well as alleviating climate change impacts, although it was acknowledged that corruption is a problem in the developing world. Developing countries were also mentioned in passing during two other focus groups.
The role of video-conferencing, to reduce travel, was discussed in focus group 3. Although this saves money for businesses and reduces emission, they recognised that face-to-face contact is often necessary to develop business relationships.
Educating the general public about climate change was considered to be very important in several focus groups. A particular stress was placed on junior school education in focus group 1, but at other times educating and informing the entire population about the climate change impacts was mentioned, for the United Kingdom and to other (particularly developing) countries.
There are some short-term carbon reduction measures that were not generated from focus group discussions, such as reducing airport congestion, determining shorter flight routes, improving aircraft taxying, and ensuring a smooth landing of aircraft. This lack of awareness amongst participants suggests that the general public need to be better informed of these aviation industry related carbon reduction measures.
Future aviation taxes and other measures 4.4.1 European Union Emission Trading Scheme (EU ETS)
This analysis section explores possible future aviation taxes and other, associated measures, starting with the European Union Emission Trading Scheme (EU ETS). At least one individual within each focus group had heard of EU ETS, although the numbers were always in the minority, and there was little understanding of the concepts involved. In response to the EU ETS summary sheet, participants were tentatively supportive of the scheme. Focus group 1 agreed that it worked on the surface, although it would depend on the level set (they also commented that the USA is the worst polluter and not in the scheme). Within focus group 2, there was a consensus that companies would not take the initial step to improve their emissions and so the only way would be to compel them through government intervention (e.g. via the EU ETS).
Focus groups 3 and 4 felt that EU ETS should encourage companies further to aim as low as possible in their carbon emissions. Rather than setting a percentage cap, higher expectations should be encouraged with tax breaks to companies who exceed their targets by the most. In focus group 4 it was suggested that companies over the target should be penalised, but that those under the target should not be rewarded; also, if the cap is reduced larger companies will have more power to buy permits and so smaller companies might suffer. In the EU ETS, companies who miss the target are penalised; they have to buy permits and those who perform competently, sell. Therefore, in a 'good' emissions market the incentives are already in place.
"Anything that gets the emissions down sounds good to me but rather than settling a percentage figure that they have to achieve like 10%, which is very small, we should be striving for the absolute maximum that you can go for and the more percentage that a company can reduce the CO 2 the more tax breaks you'll get. I suppose it seems silly to me to set like a percent reduction you can easily do that but there's no incentive to push the boundary even further." (Focus group 3)
Most focus groups reflected on the international aspects of aviation growth and improving co-operation between countries. Many of the countries with large emissions were mentioned (e.g. the USA, China and India in focus group 3).
Focus group 1 stated the difficulty to achieve a consensus between the United Kingdom and the USA, and to monitor emissions. Two other focus groups felt that the United Kingdom should lead by example and promote the EU ETS, without being discouraged that other countries are not promoting climate change policies.
Aviation tax developments
On the suggestion that aviation fuel should be taxed (difficult with legally binding bilateral agreements but many are being renegotiated), focus group 1 thought it would make sense to link tax to fuel, ensuring any tax would be proportional to flight costs rather than as a flat rate. In a similar vein, focus group 4 considered that fuel duty proportional by distance, or VAT, should be considered. The role of lifestyle choices across sectors (e.g. trade-off air travel against energy consumption), and the associated concept of rationing personal air travel, were proposed by the moderator during the focus groups. Focus group 1 stated that this is an EU ETS scheme at a lower, individual level.
"Perhaps we could think of people having a bank of carbon credits and spending them could effect our lifestyle and how people can fly. When they have used them up, perhaps they can buy them off someone else.
Living on individual terms doesn't always work, but at least the carbon emission output is more controlled." (Focus group 1)
Focus groups 3 and 4 were cynical about the practicalities of this proposal, that there would be difficulty in administering and policing the system ("people would fiddle the system"). An individual within focus group 4 stated that rationing flights would be fine for most people but not for businesses.
A suggestion from focus group 3 was to charge a higher aviation tax if there is a surface transport alternative; this would be the case for United Kingdom flights and also for certain mainland European destinations such as Paris and Brussels.
"Personally I think there should be a higher tax for flights where you could easily take a train, so if you had a higher rate of tax, lets say if you were coming out of Heathrow for example, you'd have a high rate of tax on flights to Manchester, Glasgow, Edinburgh, down the south coast, but even across to Paris and even across to Brussels because you could take the Eurostar and it's far more kind" (Focus group 3) 
The role of 'greener' airlines
During the consideration of the choice of a 'greener' airline, all focus groups at some point stressed a tendency to go for price when booking airline tickets.
This would continue unless some airlines become particularly green (focus group 1); it was also felt that airlines should do more, not just passengers 
Assisting participants in their air travel choices

Discussion and conclusions
The research presented in this paper has deepened understanding of the acceptability of existing and potential future aviation taxes, contributing to the increasingly active debate in this area. The focus group participants were confused about the nature of the existing aviation tax system and the environmental impacts of aviation. There is, therefore, a need to engage, inform and educate the general public about climate change and the environmental impacts of aviation. Perhaps there is a need to encourage individuals to be more responsible for their actions and to feel they are participating in the process. All of the focus groups wanted the aviation tax system to be transparent and independently managed (i.e. free from political interference), suggesting a lack of public trust in Government. For a 'green' tax to be acceptable, it would need to be transparent to the general public.
There was greatest support for the long-term measures to improve United Kingdom surface transport and aircraft technology. Short-term 'green energy' carbon offset measures, such as wind farms and solar panels, were also popular amongst participants. Much of the response indicates that participants would rather other stakeholders act, such as policy-makers or the aviation industry, than take on the responsibility themselves. The lack of awareness of some aviation industry measures to reduce carbon emissions, such as improving the taxying and landing of aircraft, demonstrates a need to better inform the general public regarding these aspects.
In the exploration of future developments of the aviation tax system, participants were tentatively supportive of the European Union Emission
Trading Scheme (EU ETS) and felt that the United Kingdom should lead by example for climate change solutions. However, participants would like companies within the EU ETS to strive for the maximum viable reductions in carbon. Although the focus has been on a national United Kingdom aviation tax system, due to the international nature of aviation there needs to be agreement and policy instrument developments at a broader scale, such as through the EU ETS.
There were two interesting, unprompted proposals generated from the focus groups that could be developed further in the debate on improvements to the aviation tax system. The first is to extend taxation to cover freight operations;
this could be a per flight tax based on emissions for freight carriers, perhaps adjusted for the weight carried The second is to develop a league table of airlines that would incorporate carbon emissions as well as flight costs for a particular journey. Although some airlines already do this in practice, an objective classification would be more useful than self-promotion from airlines.
There were two further unprompted proposals that, although interesting, are less feasible. Some focus group participants recommended a higher band of aviation tax for passengers if a viable surface transport alternative is available (e.g. within the United Kingdom or some mainly Europe destinations).
However, preferential taxation on the availability of alternatives creates externalities. A further focus group proposal was an improvement in aircraft occupancy to reduce emission levels per passenger; one possibility would be to impose minimum capacity levels at which an aircraft should fly (although airlines would probably then offer low-fare tickets to fill their aircraft, thus stimulating demand).
This study has investigated individual responses in the form of attitudes with respect to the acceptability of aviation taxes. Despite an apparent willingness amongst the general public to make flying more expensive on environmental grounds (Ipsos MORI, 2007) , albeit that the revenue is spent to reduce the impact of aviation on climate change, there is recent evidence from a UK study on developing a framework for pro-environmental behaviour (Department for Environment, Food and Rural Affairs, 2008) that many individuals have a low willingness to act or become engaged in the environmental debate (28% of the UK population are categorised as either "Stalled starters" or "Honestly disengaged"). A recent air travel survey, of 503 respondents, has shown that almost half (44%) of respondents agreed with the statement that "the UK media tends to overstate the effects of climate change" (Ryley and Davison, 2008) .
This figure represents an increase from a similar survey conducted the year previously; perhaps people are becoming more cynical to the messages they are receiving concerning climate change and air travel. Certainly, as shown by the emphasis on transparency within the focus groups, the way in which environmental messages are sold to the general public through political and media channels is of paramount importance to the public acceptability of environmental measures such as aviation tax. 
